Purification and kinetic properties of lysophosphatidylinositol acyltransferase from bovine heart muscle microsomes and comparison with lysophosphatidylcholine acyltransferase.
The enzyme acyl-CoA:1-acyl-sn-glycero-3-phosphoinositol acyltransferase (LPI acyltransferase, EC 2.3.1.23) was purified approximately 11,000-fold to near homogeneity from bovine heart muscle microsomes. The purification was effected by extraction with the detergent 3-((3-cholamidopropyl)dimethylammonio)-1-propanesulfonate, followed by chromatography on Cibacron blue agarose, DEAE-cellulose, and Matrex gel green A. The isolated enzyme was a single protein of 58,000 Da as measured by polyacrylamide gel electrophoresis in the presence of dodecyl sulfate. This purification procedure also allows isolation of the related enzyme lysophosphatidylcholine (LPC) acyltransferase, which was separated from LPI acyltransferase at the final chromatographic step. The purified LPI acyltransferase exhibits an absolute specificity for LPI as the acyl acceptor. Broader specificity was found for acyl-CoA derivatives as substrates, although the preferred substrates are long-chain, unsaturated derivatives: measured reactivities were in the order arachidonoyl-CoA greater than oleoyl-CoA greater than eicosadienoyl-CoA greater than linoleoyl-CoA. Little activity was found with palmitoyl-CoA or stearoyl-CoA as potential substrates. These properties are consistent with a role of the enzyme in controlling the acyl group composition of phosphoinositides. Comparison of LPC acyltransferase and LPI acyltransferase shows that these two enzymes have distinct kinetic and physical properties and are affected differently by local anesthetics, which are potent inhibitors.